
o 
o 




1 JLNV 



Sheet 1 of 15 




\ 


FACE 


CK 




u 


O 




w 


-J 




H 


aa 















DD 



Sheet 2 of 15 




Sheet 3 of 15 



PMC.RSTJ) 
(from Morinm) 



Pushbutton 
Reset 



MAXB23 
4.38V 
200ms 



Voted 
RESET 0 



Express Mail Label: US EV 093 931 8 45 US 

+ 



CE^RESETCLO 



CE_RESET1_0 



CE.RESET2J) 



CE_RESET3_0 



PPCWDMRESETO 



Figure 4 



133PCE 
ASIC 



JTAG HRESETO.O | 
JTAG TRST010 



JTAGSRESETO_ 
CSRESETO.O 



Q 
O 
Q 



H RES ETCH ) 



TRSTO 



SRESETy ) 



133PCE 
ASIC 



JTAG HRESETIjJ 
JTAG TRST1 J) 



D 



HRESETyO 



TRST1 



JTAGSRESETO 
C_SF£SET_0 



SRESET1 0 



133PCE 
ASIC 



JTAG HRESET2J) | 
JTAG TRST2„0 



JTAG SRESET2 0 
C.SRESET2J) 



o 



HRESET^O 



TRST2 



SRESET2 0 





133PCE 




>— 


ASIC 






JTAG HRESET3J) | 
JTAG TRST3_0 







JTAG SRESET3_0 
C_SRESET3_0 



D- 
O 

o 



HRESET3 ^ 0 



TRST3 



SRESETS^O 



JTAG.PPCHRESETJ^ 
JTAG PPCTRST 0 



D 
O 



PPCH RESET 0 



PPCTRST 



_gESET_0 



Sheet 4 of 15 




Raceway 



208 



PXB 



506 



-A- 



502 



Address Decode 



DMA Command 
Stack 



i 



504 



DMA 
State Machine 



Figure 5 



508 



FPGA Program 
Interface 



FPGA Program Da 
► 



510 



Receive FIFO 
Interface 



Receive Data 



Transmit FIFO 
Interface 



512 



Transmit Data 



Sheet 5 of 15 



Express Mail Label: US EV 093 931 8 45 US 




806 



808 



822 



804 



802 



810 



+ 



Figure 8 



Host 
8240 



Compute 
Elements 




- 902 



914 



908 



Interface 
(EM1F) 



Multichannel 

Buffered 
Serial Port 1 
(McBSPI) 



Muttichannet 
Buffered 

Serial Port 0 
(McBSPO) 



Host Port 
Interface 
(HPf) 



Interrupt 
Selector 



900 



/ 



Enhanced 
DMA 

Controller 
{16 channel) 



- 910 



A- 



12 
Memory 
4 Banks 
64X Bytes 
Total 



912 



C6711/C6711B Digital Signal Processors 



UPCache 
Direct Mapped 
4K Bytes Total 



€6000™ CPU (DSP Core) 



Instruction Dispatch 



Instruction Decode 



|.ut|iit|, M ^t|.i t7 



PLL 



Power-Down 
Logic 



E3 



,TTT 

D2 [ w?T| s2t| L2t| 



Control 
Registers 



Control 
Logic 



tn-Circuit 
Emulation 



Interrupt 
Control 



L1D Cache 
2 Way Set 



4X Bytes Total 



Boot 
Configuration 



'X. 



FPGA / 



904 




Figure 9 



- 906 



Sheet 7 of 15 



18 



Express Mail Label: US EV 093 931 8 45 US 

+ 



/1\ 

J 


R(1), R(-1) 


K 




B 


R(0) 


C 










J 






Q 


a* 


K 




F 


*» 


/ \ 
/ G> \ 










□ " 





• I 


N 


A* 


p 




a* 

D 




i I 
j ; 










□ 




j i 




An 








j 
i 


! ! 

i i 
: i 
j : 


H 




M 


A 




i 


S i 


0 




1 


( 


) 




1-^ 



a i a 2 a 3 



Figure 10 



Compute y 220a -220c 



C Matrix 
X Matrix 



112 



-A 



Multiuser 
amplitude 
estimation 



FPGAs 



T matrix 



Codes, SF 



R matrix 




Figure 1 1 



Sheet 8 of 1 5 



Express Mail Label: US EV 093 931 8 45 US 



UserO Userl User 2 User 3 



O 
CO 



O 
CO 



o 

CO 



o 

CO 



TM 
O 
CO 



O 
CO 



p 
CO 



CD 

O 
CO 



in 
€0 



p 
CO 



CO 

o 

CO 



CN 

o 

CO 



o 

CO 



o 
p 

CO 



CO 
CO 



ID 

-4— » 

p 

CO 



p 

CO 



CO 

p 

CO 



CM 

p 
CO 



p 
CO 



p 
CO 



CD 

p 
CO 



o 

CO 



p 
CO 



CO 

p 
CO 



CM 

p 
CO 



p 

CO 



o 
p 

CO 



CO 

p 
CO 



p 
CO 



CO 

o 
CO 



z 

CO 



p 

CO 



CO 

p 

CO 



eg 

o 
CO 



CO 

o 
CO 



o 
CO 



CO 

p 
CO 



p 
CO 



p 
CO 



CO 

CO 



CM 

p 
CO 



CO 

p 
CO 



CO 



CO 

p 
CO 



CO 



p 

CO 



CO 

CO 



CN 

O 
CO 



oo 
p 

CO 



O 
CO 



CO 

p 

CO 



p 
CO 



p 

CO 



co 
p 

CO 



CN 

p 
CO 



CO 

p 
co- 



in 
o 



p 

4& 



CO 

p 
4£ 



CM 
•*-» 
O 

40 



p 

CA 



O 
40 



CO 
CO 



m 
o 



CO 



p. 
CO 



co 
+-« 
p 

co 



CM 
O 
CO 



p 
CO 



o 
CO 



CO 

p 

CO. 



m 

p 

CO. 



O 

05. 



co 
a 



CN 

p 



p 

CQL 



o 

p 
CO 



CO 

p 
TO 



o 

w 



CD" 
CO 



p 



CO 
■*-< 
O 

xo 



CM 

o 



o 

to 



p 
xo 



p 

co 



or 

p 
CO 



p 

CO 



coi 
CO 



CM" ; 



O 
CO 



p 

CO 



CO 



CO 

p 
CO 



m 

p 
CO 



p 

CO 



CO 

P 

CO 



CM 

O 
CO 



P 
CO 



p 

CO 



CO 

O 
CO 



in 

o* 
CO 



p 
CO 



co 
p 
CO 



CM 

B 

CO 



p 

CO 



T«=- 

z 

CO 



CD" 
CO 



p 

CO 



p 

CO 



TO 

p 
CO 



CO 



p 

CO 



1— I 

s 



Sheet 10 of 15 



Express Mail Label: US EV 093 931 8 45 US 

+ 



Calculations updated every 1.33 ms (2 time slots) 



0.9 



0.8 



0.7 



o 0.6 

c 

a> 

Q 

2 0.4 



0.3 



0.2 



0-.1 



20 



I 



j 



1 - 



40 60 80 

User Velocity (kmph) 



100 



120 



Figure 14 



c kl n - m min] 



!1 = -256 



c k [n] 



N k = 256 



C k[ n -I™max] 



c,[n] 



N, = 128 



n = 0 



n = 255 



Figure 15 



Sheet 11 of 15 



I p 



NOV 1 9 2002 £ 



Express Mail Label: US EV 093 931 8 45 US 

+ 



Glk 



Rows I 



Columns k I J 

/~sy \ 



Figure 16 



Load mask & code for Mask 1 
user k here (256 chips) Code 1 



Load mask & code for 
user lhere (256 chips) 



Mask k 
Codek 



H i ll I H I H I 




Initialize with 
^ all zeros 



Boolean operations 



Output 



Figure 17 



Sheet 12 of 15 




Express Mail Label: US EV 093 931 8 45 



Mask 1 
Code 1 



Mask k 
Code k 



To summing 
function 



Figure 18 



Shift mask & code right 
1 chip at a time 

\ 



Mask 1 
Code 1 



Mask k 
Code k 



m 



H 



Perform a total of 512 shifts, 
shifting mask k and code k out 
of registers at right. 



'I!! 1 !!! 1 ! 1 ! 1 !!!!!!!!!!!!!!!!!!!!!!!!! 1 



Sum 



Output 



Figure 19 



Sheet 13 of 15 




220 

\ 

MDFIC & 
C-Matrix 
calculations 



222 



R-Matrix 
calculation 



224 



226 



R-Matrix 
calculation 



R-Matrix 
calculation 



228 




Figure 20 



Sheet 14 of 15 




Sheet 15 of 15 



